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Background: Controversy exists regarding the importance of glycaemic control in patients with type 2 diabetes mellitus (T2DM) and 
chronic heart failure (CHF) based on conflicting previous reports that had used a single baseline HbA1c. HbA1c variability has also been 
linked to vascular complications in T2DM. We performed a retrospective observational cohort study in Tayside Scotland (population 
400,000) to examine the relationship between HbA1c and HbA1c variability on all cause death in patients with T2DM who subsequently 
develop CHF using a time-updated survival analysis.
methods: In our observational cohort study, 1,701 patients with T2DM and incident CHF (median (IQR) age 74 yrs (66-80), 40% females) 
were followed up for a total of 7915 person-years. Each person’s follow-up time was divided into 56 day intervals. At start of each interval, 
HbA1c was taken as the latest HbA1c measure during the last 200 days, whilst HbA1c variability was taken as the coefficient of variation 
(CV) of all HbA1c measurements taken in the last 2 years. Cox proportional hazard models were used to assess the effect of HbA1c level 
and HbA1c variability adjusting for significant covariates, with all-cause mortality as end-point.
results: During a median (IQR) follow-up period of 3.3 (0.9-7.5) years, there were 1301 (61%) deaths, with a crude mortality rate (95% 
CI) 130 (122-138) deaths per 1000 person years. A Cox proportional hazard model, adjusted for significant covariates including CHF 
duration and current drug exposure, showed that a HbA1c level of less than 6.5 had a hazard ratio (95% CI) of 1.3 (1.1-1.6) compared to 
a reference range of 6.5-7.5.. HbA1c variability was a significant risk factor, with a quadratic functional form. The HR (95% CI) for a 0.01 
increase in CV from 0.064 (the median) to 0.074 was 1.03 (1.01-1.05). For a 0.01 increase in CV from 0.036 (Q1) to 0.046, the HR (95% 
CI) was 1.04 (1.02-1.07). For a 0.01 increase in CV from 0.11 (Q3) to 0.12, the HR (95% CI) was 1.02 (1.01-1.03).
conclusion:  Low HbA1c levels and high HbA1c variability were associated with worse survival in T2DM patients following CHF.
